In order to accurately analyze Jilin power grid with UHVDC, this paper builds the electromagnetic transient model of Jilin HVDC system and the electromechanical model of the rest of Jilin power grid based on the winter heavy load of Jilin power grid in 2018 with full digital real-time simulation platform power system. Based on the electromechanicalelectromagnetic hybrid model built up, the steady state simulation of Jilin HVDC is carried out. The transient simulation results of electromechanical transient model and electromechanical-electromagnetic hybrid model are compared in the case of bipolar blocking. The simulation results show that the electromechanical electromagnetic hybrid model can effectively reflect the electromagnetic transient characteristics of the UHVDC transmission system in Jilin, and is suitable for studying the very complex and fast transient process in the DC system. The hybrid simulation model lays a foundation for the study of the impact of Jilin UHVDC.
INTRODUCTION
As one of the important green energy bases in China, Jilin is also the hub of energy supply in Northeast china. At present, Jilin power grid 500 thousand volt power transmission north-south channel capacity is only 4 million kilowatts, resulting in a large number of units nest electricity, what channels are safe and stable, cannot meet the 10 million kilowatts of _________________________ wind power base of electric power demand. Therefore, the construction of Jilin UHV power grid, is conducive to optimizing the allocation of energy resources, rely on UHV transmission channel, inter provincial transmission bottleneck breakthrough, to achieve long-distance, high-capacity transmission and a wider range of optimal allocation of resources, energy security, Jilin Province, clean, efficient and sustainable development. At present, there is no literature to study the impact of UHV grid access on the stable operation of Jilin power grid. Therefore, it is necessary to study the impact of UHVDC on the Jilin power grid.
In order to study the influence of UHVDC on Jilin power grid, the first solution is to establish the Jilin UHVDC model. However, the electromagnetic transient model of the UHVDC System in Jilin has not been reported in the literature. In the method of building UHV simulation model, the conventional method is to use the electromechanical transient model, and the DC component in the electromechanical transient model is quasi steady state model. This model ignores the transient characteristics of DC operation, and it is difficult to accurately reflect the transient process in DC operation. In the common power system analysis software, PSASP and BPA can only carry out electromechanical transient simulation, and cannot carry out electromagnetic simulation [1] [2] [3] [4] , In view of the simulation research of Jilin UHVDC power grid in Jilin, the DC component model can only be simplified, and the detailed dynamic process of DC system cannot be analyzed in detail.
While RTDS, PSCAD and other software can carry out electromagnetic simulation, the dynamic process of Jilin UHVDC line is analyzed in detail, but because the software can only be used for electromagnetic simulation, it is necessary to build the electromagnetic model of all components in Jilin power grid, which is difficult to be realized from the economic aspect [5] [6] [7] [8] .
ADPSS can carry out electromechanical electromagnetic hybrid simulation, which combines the advantages of electromechanical simulation software and electromagnetic simulation software [9] [10] [11] . Therefore, this paper based on ADPSS simulation platform, based on detailed planning structure and operation parameters of Jilin HVDC transmission project, a detailed electromagnetic transient model and electromechanical transient model including converter station and DC line, and the steady-state simulation results show that the model can realize the hybrid simulation. The next premise outside the Jilin Jilin UHVDC power grid structure and the initial trend exactly the same, the bipolar blocking happens Jilin HVDC system, compares the differences between the Jilin HVDC system using electromagnetic model and electromechanical transient model established in this paper, were electromechanical electromagnetic hybrid simulation and electromechanical transient simulation. The simulation results show that the hybrid simulation model is more precise and can reflect the DC electromagnetic transient characteristics more accurately, which lays a foundation for the study of the impact of Jilin UHVDC access on the Jilin power grid.
ELECTROMECHANICAL ELECTROMAGNETIC HYBRID MODEL OF JILIN POWER GRID WITH UHVDC POWER GRID

Main Operating Parameters of Uhvdc System in Jilin
The 2 series connection of 12 pulsating converters in each pole of UHVDC in Jilin, and the main operating parameters of Jilin UHVDC System are shown in Table I . 
AC filter parameters of Zhalute side are shown in Table III . 
AC filter parameters of Luqing side are shown in Table IV . 
The parameters of DC filter are shown in Table V . 
In this paper, the electromagnetic transient model of Jilin UHVDC transmission system is built according to the operation parameters of Jilin UHVDC project.
Hvdc Transmission Control System in Jilin
The performance of the control system of HVDC system is greatly dependent on it, for HVDC system electromagnetic transient simulation in ADPSS, using differential equation to build converter model, to study on HVDC transmission system in any electrical or control parameter, for the commutation process of complex research in DC system. In the simulation, the fast changing electromagnetic transient phenomenon can be simulated by setting the appropriate step length, the influence of asymmetric faults on the valve operation, and the commutation failure of the inverter.
Jilin HVDC rectifier side and inverter side control system adopting different control strategies, the rectifier mainly adopts constant current regulator; and the inverter uses constant current regulator, voltage limiting current limiter, turn off angle regulator and voltage regulator, DC control system logic diagram shown in Figure 1 . 
Jilin Hvdc System Electromagnetic Transient Model
Established in ADPSS electromagnetic transient simulation model is shown in Figure 2 . In the hybrid simulation, the use of network parallel computing, electrical and mechanical parts in electrical simulation environment, the electromagnetic part will be carried out in the electromagnetic simulation environment, electromagnetic and electromechanical parts by hybrid simulation interface parallel data exchange, so as to realize electromechanical electromagnetic calculation. 
Division of Electromechanical Transient Electromagnetic Subnet in Jilin Power Grid
The other parts of the power grid outside the Jilin UHVDC are built up in the electromechanical simulation environment without any equivalent, and Figure 3 is a hybrid simulation electromechanical electromagnetic transient subnet model. 
STEADY STATE SIMULATION OF UHVDC IN JILIN
After the hybrid simulation model is established, in order to verify whether the model can achieve hybrid simulation, the electromechanical electromagnetic hybrid simulation is carried out in the case of Jilin UHVDC transmission power 100MW. The electromagnetic transient simulation results are shown in figure 4 . As shown in Figure 4 , the DC system enters steady state quickly in steady state, and the triggering angle of rectifier side is about 20 degrees, within the normal operating range. The trigger angle of inverter side converter is 145 degrees, and the turn-off angle is 27 degrees in the normal range (the inverter side trigger angle is 70 degrees ~150 degrees, and the turn-off angle is greater than 17 degrees). It is verified that the simulation model of DC system built in this paper can be mixed with electromechanical transient model. 
IN CONTRAST TO THE JILIN UHVDC TRANSIENT SIMULATION RESULTS
In order to compare the difference between electromechanical electromagnetic hybrid model and electromechanical transient model established in Jilin DC system, In the premise of Jilin outside the Jilin DC grid structure and the initial trend completely under the same set of Jilin HVDC system occurred in 5 s bipolar block, and in accordance with the preset control strategy, the bipolar block started 0.4 s after the gradual resection of AC filter, ultimately retained 2 groups at intervals of 0.3 s removal filter. The comparison curves of Jilin power grid frequency simulation using electromechanical electromagnetic hybrid model and electromechanical transient model are shown in figure 5 . It can be seen from Figure 5 that the electromechanical electromagnetic hybrid model is basically consistent with the electromechanical transient model. The curves basically coincide in 5s to 8s, the minimum value is 49.78Hz at 15s, and the frequency begins to rise after 15s. The frequency rising speed of the electromechanical electromagnetic hybrid model is faster and faster than the electromechanical transient model, which is closer to the actual situation. The 500kV bus voltage simulation curves of electromechanical transient model and electromechanical electromagnetic hybrid model during bipolar lockout are shown in Figure  6 . Figure 6 shows that during the bipolar block 500kV bus voltage change trend is consistent. The simulation results of electromechanical electromagnetic hybrid model show that the instantaneous voltage impact is very obvious at the moment of 5s bipolar blocking, and then the voltage starts to decrease, and reaches the lowest point at 6.7s, and then the voltage begins to recover gradually. The two models are almost the same during the descent process, but the recovery extent of the electromechanical electromagnetic hybrid model is larger than the electromechanical transient model in the voltage recovery process, and the final voltage is stable at 503kV, which is closer to 504kV, the initial voltage before the fault, than 500kV, the final voltage of electromechanical transient model. The main reason for this difference is that the electromechanical electromagnetic hybrid model can better reflect the electromagnetic transient characteristics of the DC system during the fault. Therefore, the electromechanical electromagnetic hybrid model is more precise and can reflect the dynamic behavior of the DC system more accurately.
CONCLUSION
Based on the ADPSS simulation platform, the electromechanical electromagnetic hybrid simulation model is established by using the prediction data of heavy load operation in winter of 2018 and the actual structure and operation parameters of Jilin UHVDC project. Jilin HVDC system used in this paper to build the model of electromagnetic and electromechanical transient model of transient simulation results show that in the case of bipolar block: the electromechanical simulation of electromagnetic and electromechanical transient hybrid simulation model consistent with the results of model. However, due to the electromagnetic model of DC system using the device level modeling in detail, compared to more sophisticated electromechanical transient model, suitable for the study of the transient process of Jilin UHVDC rapid change, to a more practical operation of Jilin power grid to reflect Jilin UHVDC access. The simulation results in this paper can provide reference for the operation control of Jilin UHVDC and the dispatching of Jilin power grid, and play a positive role in the safe and stable operation of Jilin power grid.
